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Abstract —  The  present  study  was  undertaken  to  develop 
a  reproducible  protocol  for  efficient  in  vitro  callus 
initiation  of  chick  pea  (Cicer  arietinum  L.).  The  main 
objectives  of  this  present  study  were  to  develop  the 
optimal  concentrations  and  combination  of  auxin  and 
cytokinin  for  optimized  callus  induction  from  seeds  as 
explants.  Callus  induction  was  initiated  from  seeds  on  MS 
media  supplement,  which  varied  according  to  the  plant 
growth  regulators  treatment.  Among  the  growth  regulator 
combinations  the  highest  rate  of  callus  induction  (85%) 
was  observed  in  MS  medium  containing  2  mg  L  '7  of  2,4- 
Dichlorophenoxyacetic  Acid  (2,4-D),  2  mg  L  A 

Benzylaminopurine  (BAP)  showed  higher  percentage  ( 
63%  )  of  callus  formation  than  1-  Naphthaleneacetic  acid 
(NAA),  which  produced  49%  of  callus.  There  were 
significant  differences  in  percentage  of  calli  fresh/dry 
weights  (g/jar)  on  the  different  initiation  (  seven)  medium 
used  were  the  MS+2,4-D,  MS+2,4-D  +NAA+  BAP  and 
MS+  BAP  had  the  highest  fresh/dry  weights  (g/jar)  in 
both  induction  medium. 

Keywords —  Chickpea,  explants,  in  vitro,  callus,  plant 
growth  regulators  and  sterilization. 

Abbreviations —  MS  =  Murashige  and  Skoog  media;  2, 
4-D  =  2,  4-Dichlorophenoxy acetic  Acid  and  NAA  =  1- 
Naphthaleneacetic  Acid  BAP  =  Benzylaminopurine  . 

I.  INTRODUCTION 

Chickpea  is  an  important  grain  legume  cultivated 
worldwide  on  more  than  12  million  hectares  [1]  and 
representing  an  important  and  available  protein, 
phosphorus,  iron  and  soluble  vitamins  source.  It  is  the 
third  important  food  legume  of  the  world  [2],  The  protein 
content  of  chickpea  is  22  %  [3],  It  is  usually 
supplemented  with  cereals  to  form  balanced  diet 
compared  to  the  other  sources  of  protein,  pulses  are  the 
cheapest  source  and  have  been  called  “Poor  man’s  meat.” 
Chickpea  proteins  are  rich  in  essential  amino  acid 
"Lysine"  which  is  generally  absent  in  food  grain.  It  has 
been  cultivated  from  ancient  times  in  the  Mediterranean 
region,  in  the  Middle  East  and  in  Indian  subcontinent. 
However,  its  production  is  limited  due  to  many  biotic  and 
abiotic  stresses.  Besides  providing  protein  to  the  diet. 


legumes  have  served  the  purpose  of  adding  valuable 
nitrogen  and  organic  matter  to  the  soil  and  provide  rich 
fodders  to  the  milk  and  draft  animals. 

Plant  tissue  culture  plays  an  important  role  in  the 
production  of  agricultural  and  horticultural  plants  and  in 
the  manipulation  of  plants  for  improved  agronomic 
performance.  In  vitro  culture  of  plant  cells  and  tissues  has 
attracted  considerable  interest  in  recent  years  because  it 
provides  the  means  to  study  the  physiological  and  genetic 
processes  of  plants  in  addition  to  offering  the  potential  to 
assist  in  breeding  improved  cultivars  increasing  their 
genetic  variability.  Regenerated  plants  are  expected  to 
have  the  same  genotype  as  the  donor  plant;  however,  in 
some  cases,  somaclonal  variants  are  found  among 
regenerated  plants,  e.g.  in  rice  [4,  5,  6,  7],  The 
composition  of  the  medium,  mainly  the  hormonal 
balance,  is  another  important  factor  influencing  in  vitro 
culture  initiation  and  plant  regeneration  from  somatic 
embryos  [8].  The  auxin  2,  4-dichlorophenoxyacetic  acid 
(2,  4-  D),  alone  or  in  combination  with  cytokinins,  is 
widely  used  to  enhance  callus  induction  and  maintenance 
[9].  Genetic  factors  are  considered  a  major  contributor  to 
the  in  vitro  response  of  cultured  tissues.  Differences  in  the 
production  of  embryogenic  calli  and  regenerated  plantlets 
have  been  observed,  depending  on  the  genotype  and 
explant  source  [10].  Therefore,  plant  regeneration  from 
callus  culture  could  provide  useful  germplasm  for  plant 
breeding  programmes. 

Considering  the  above  facts,  the  present  experiment  was 
undertaken  to  develop  a  stable,  reproducible,  and  efficient 
protocol  for  callus  induction  of  chickpea  in  vitro 
conditions  and  to  identify  the  medium  suitable  for  seeds 
callus  induction. 

H.  MATERIALS  AND  METHODS 

2.1  Plant  Materials 

The  seeds  of  chickpea  used  in  this  study  were  purchased 
from  the  local  market  healthy  and  uniform,  Al  Bayda  - 
Libya.  The  definition  of  the  type  of  seeds  through  the 
Herbarium  in  the  Department  of  Botany 

2.2  Seed  sterilization 
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Seeds  of  chick  pea  were  collected  as  the  source  of 
explants.  These  collected  explants  were  used  for  the 
callus  induction.  The  seeds  brought  to  the  laboratory  and 
then  they  were  first  cleaned  thoroughly  under  a  running 
tap  water  for  20  min.  The  explants  were  immersed  in 
detergent  solution  and  then  rinsed  three  times  with 
autoclaved  water.  For  further  surface  sterilization  of 
seeds,  first  ethanol  solution  (70%)  at  1.5  min  and  seeds 
were  disinfected  with  20  %  (v/v)  Sodium  hypochlorite 
(5.25%  CF)  containing  two  drops  of  a  wetting  agent 
Tween  20  solution  at  15  min  were  applied  and  then  for  3- 
5  times  explants  were  immersed  in  double-  distilled 
water.  Due  to  importance  of  explants  inoculation  step  in 
tissue  culture  technique,  this  procedure  was  conducted  in 
the  laminar  airflow.  The  material  preparation  was 
conducted  following  by  the  method  of  Verma  [11]  with 
some  alteration. 

2.3  Media  preparation 

Different  callus  induction  media  consisting  of  fllu  MS 
basal  (Murashige  and  Skoog)  these  media  supplemented 
with  various  concentrations  of  auxins  and  cytokines, 
like),  1-  Naphthaleneacetic  Acid  (NAA),  2,4- 
Dichlorophenoxyacetic  Acid  (2,4-D)  and 
Benzylaminopurine  (BAP)  Table  1. 


Table.  1:  Culture  media  composition  (Murashige  and 
Skoog  1962) 


MS+2  mg  L'1  2,4D 

MS+2  mg  L'1  2,4D  +2  mg  L' 1 
NAA 

MS+2  mg  L- 1  NAA 

MS+2  mg  L'1  2,4D  +  2  mg  L' 1 
BAP 

MS+  2  mg  L" 1  BAP 

MS+2  mg  L  1  NAA+  2  mg  L' 1 
BAP 

MS+0.5  mg  L' 1  2,4D  +0.5  mg  L' 1  NAA+  0.5  mg  L' 1  BAP 

Both  media  contained  30  g  L' 1  sucrose  and  the  pH  of  the 
culture  medium  was  adjusted  to  5.8  after  adding  8  g  L  1 
agar  ,  then  autoclaved  for  20  min.,  at  121°C  and  1.1 
kg/cm2  pressure.  In  complete  aseptic  conditions  sterilized 
seeds  were  cultured  on  different  callus  induction  media  . 
All  cultures  were  incubated  in  a  controlled  growth 
chamber,  and  maintained  at  25  +1°C  at  normal  condition  . 
Each  treatment  was  represented  by  10  cultures  and  the 
experiment  was  repeated  three  timesthen  all  cultures  were 
subcultured  using  same  medium  after  3  weeks  from 
incubation,  three  and  five  weeks  from  culture,  the 
frequency  of  explants  producing  calli  (%),  calli  fresh/dry 
weights  (g/jar)  were  recorded  respectively. 

Calli  frequency 

Calli  frequency  was  calculated  according  the  following 
equation: 

Calli  (%) 

Number  of  explants  producing  calli 


Total  number  of  cultured  explants 


-A100 


Calli  fresh  weight  (g/jar) 

Weight  of  callus  was  taken  from  each  treatment  after  five 
weeks  were  carefully  air  dried  and  recorded  as  fresh 
weight  (g/jar). 

Calli  dry  weight  (g/jar) 

Weight  of  fresh  derived  callus  taken  from  each  treatment 
were  dried  using  oven  at  40  °C  for  72  h,  and  recorded  as 
dry  weight  (g/jar). 

Statistical  analysis 

The  test  of  least  significant  difference  (L.S.D)  at  the  level 
of  0.05%  significance  was  used  to  examine  differences 
among  treatment  means  and  interactions.  Data  were 
statistically  analyzed  using  MSTAT-C  software  package 
according  to  the  described  method  by  Freed  et  al  [12]. 

III.  RESULTS  AND  DISCUSSION 

Callus  induction  and  initiation  of  chickpea  seeds  were 
observed  after  5  days.  All  seeds  formed  callus  in  both 
induction  medium  the  data  of  callus  induction  frequency 
were  recorded  from  seed  explants  on  seven  different 
media  with  different  levels  of  plant  growth  regulators. 
Callus  was  first  visible  within  five  and  seven  days  in 
MS+2,  4-D  (2  mg  L  ')  and  MS+  BAP  (2  mg  L  :)  medium 
respectively.  Callus  induction  rate,  and  fresh/dry  weights 
of  callus  were  greatly  influenced  by  both  induction 
medium  and  seeds  explants  (Table  2). 

Maximum  callus  induction  (85%)  was  obtained  for 
explants  when  seeds  were  cultured  on  MS  medium 
enriched  with  MS+2,  4-D  (2  mg  L  _1)  medium.  Lowest 
callus  of  (47%)  was  observed  for  seeds,  when  MS  media 
are  supplemented  with  BAP  (2  mg  L  ')■  Bao  and  Chopra 
[13]  have  reported  that  initiation  and  development  of  calli 
were  influenced  by  the  medium  and  chickpea  genotypes. 
These  genotypic  differences  with  respect  to  callus 
initiation  were  also  observed  in  many  other  plants  [14,  15, 
and  16].  Among  all  the  growth  regulators  used,  2,4-D  was 
found  to  be  the  most  effective  growth  regulator  for  chick 
pea  callus  induction  either  when  used  alone  or  in 
combinations  with  cytokinins.  The  highest  callus 
induction  from  hypocotyl  was  resulted  in  [17]  expriment 
on  MS  medium  supplimented  by  2  mg  L  1  2,  4-D  +  0.5 
mg  L  1  NAA.  This  result  is  same  as  my  resultsimilar  to 
me  findings. 

As  well  as  the  obtained  results  indicated  that  using  2-4D 
alone  as  only  growth  regulators  in  the  culture  medium 
enhanced  of  callus  .  This  coincided  with  other  authors 
[18]  they  affirmed  that  auxins  2,4-D  represent  one  of  the 
most  important  classes  of  signaling  molecules  involved  in 
the  regulation  of  cell  division,  cell  elongation  and  cell 
differentiation  in  higher  plants  . 
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Table.  2:  Effect  of  media  composition  on  frequency  of  callus  (%)  and  calli  fresh  and  dry  weights  (g)  from  seeds  of  chickpea 

regardless  of  the  culture  conditions. 


Medium 

Callus  induction 

(%) 

Weight  of  callus  (g) 

Fresh 

Dry 

MS+2  mg  L" 1  2,4D 

85a 

3.04 a 

0.72 a 

MS+2  mg  L" 1  NAA 

49d 

1.23c 

0.1 3bc 

MS+  2  mg  L" 1  BAP 

63b 

2.52b 

0.56a 

MS+2  mg  L-1  2,4D  +2  mg  L  1  NAA 

62 b 

1.01 d 

0.20 b 

MS+2  mg  L'1  2,4D  +  2  mg  L" 1  BAP 

62 b 

1.27c 

0.33b 

MS+2  mg  L  1  NAA+  2  mg  U  1  BAP 

55 c 

1.12c 

0.20b 

MS+0.5  mg  U  1  2,4D  +0.5  mg  L" 1  NAA+  0.5  mg  U  1 
BAP 

57bc 

1.75 c 

0.53a 

Data  scored  after  3  weeks  (for  callus  induction)  and  5 
weeks  (for  weight  of  callus  )  in  culture  30  explants  per 
treatment.  Means  followed  by  the  same  letter  are  not 
significantly  different  at  the  0.05  probability  level. 

IV.  CONCLUSION 

In  conclusion,  the  results  of  the  present  study  indicated 
that  seeds  have  good  callus  induction  ability.  The  in  vitro 
protocol  reported  in  this  study  could  be  used  for  clonal 
propagation  of  chick  pea  and  to  obtain  competent  target 
tissue  for  genetic  modification. 
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